Table 1. Visibility correction factors used to correct population indicies from fixed-wing aerial surveys on
the Bristol Bay Region, Alaska, 1993-1994.

Mallard 4.01
Gadwall 3.04
Northern pintail 3.05
Green-winged teal 8.36
Blue-winged teal 10.31
American wigeon 3.84
Northern shoveler 3.79
Redhead 3.11
Ring-necked duck 4.02
Canvasback 2.43
Scaup 1.93
Goldeneye 3.61
Bufflehead 1.86
Oldsquaw 1.87
Spectacled eider 3.58
Common eider 3.58
King eider 3.58
White-winged scoter 1.17
Surf scoter 1.17
Black scoter 1.17
Red-breasted merganser 1.27
Geese 1.00
Swans 1.00
Cranes 1.00
Grebes 1.00

Loons 1.00




Table 2. Waterbird densities, population estimates and variability from aerial survey in May 1993
of the Bristol Bay region, Alaska.

Density Population Estimatex*
Species mean se total se scv? 1095C12 up95CI?® sCI*
Mallard 0.87 0.17 43,524 8,266 19 27,324 59,725 37
Gadwall 0.11 0.05 5,401 2,425 45 648 10,155 88
Northern pintail 1.35 0.25 67,387 12,609 19 42,673 92,101 37
Green-winged teal 0.82 0.14 40,687 7,012 17 26,944 54,431 34
Blue-winged teal —_—
American wigeon 0.40 0.08 19,727 4,150 21 11,594 27,860 41
Northern shoveler 0.28 0.06 14,054 2,769 20 8,627 19,480 39
Dabbler Subtotal 3.82 0.54 190,781 27,018 14 137,826 243,737 28
Redhead* * —_——
Ring-necked duck** ——
Canvasback 0.01 0.01 375 257 68 10 879 134
Scaup** 2.07 0.27 103,399 13,412 13 77,111 129,686 25
Goldeneye 0.09 0.03 4,462 1,690 38 1,150 7,774 74
Bufflehead 0.01 0.004 287 205 71 4 689 140
Diver Subtotal 2.18 0.27 108,524 13,549 12 81,967 135,080 24
Oldsquaw 0.10 0.02 4,767 1,112 23 2,587 6,947 46
Spectacled eider ——
Common eider 0.06 0.04 2,904 1,863 64 75 6,555 126
Steller's eider ———
King eider ——
White-winged scoter 0.06 0.02 2,757 1,070 39 660 4,853 76
Black scoter 0.92 0.15 45,961 7,524 16 31,213 60,709 32
Surf scoter 0.02 0.01 1,085 412 38 2717 1,892 74
Common merganser 0.04 0.01 1,766 466 26 852 2,680 52
Red-breasted merganser0.10 0.03 5,102 1,260 25 2,631 7,572 48
Sea Duck Subtotal 1.29 0.17 64,341 8,309 13 48,055 80,628 25
TOTAL DUCKS 7.29 0.76 363,646 37,705 10 289,744 437,549 20
Canada goose** 0.03 0.01 1,275 535 42 226 2,323 82
Brant** -——
Emperor goose** -——
White-fronted goose** 0.03 0.01 1,622 617 38 413 2,831 75
TOTAL GEESE 0.06 0.02 2,897 990 34 1,957 4,836 67
Tundra swan** 0.25 0.03 12,360 1,336 11 9,743 14,978 21
Sandhill crane** 0.05 0.01 2,318 644 28 1,056 3,579 54
Red-necked grebe** 0.01 0.01 348 126 36 101 594 71
Common loon** 0.02 0.01 966 256 27 463 1,468 52
Yellow-billed loon** ——--—
Pacific loon** 0.05 0.01 2,356 572 24 1,235 3,477 48
Red-throated loon** 0.02 0.01 1,004 351 35 317 1,692 68
TOTAL LOONS 0.09 0.02 4,326 773 18 2,811 5,841 35
* Population index = A * T/S * V
A = Square kilometers in survey area = 49,890 indicated total birds: 2 * (singles +
pairs) + flocks
S = Square kilometers in sample = 1292 v visibility ratio

—-- None observed during survey

** Single birds not doubled to calculate indicated total birds

S W=

Percent coefficient of variation
Lower 95% confidence limit
Upper 95% confidence limit
Percent confidence interval



Table 3. Waterbird densities, population estimates and variability from aerial survey in May 1994 of the Bristol
Bay region, Alaska.

Density Population Estimate*
Species mean se total se %CV' 1095CI up95CI® %CI*
Mallard 0.84 0.09 42,001 4,630 11 32,926 51,075 22
Gadwall 0.14 0.05 6,839 2,558 37 1,826 11,852 73
Northern pintail 0.81 0.09 40,157 4,701 12 30,942 49,372 23
Green-winged teal 1.09 0.20 54,572 9,811 18 35,343 73,802 35
Blue-winged teal -
American wigeon 0.38 0.07 19,119 3,698 19 11,870 26,367 38
Northern shoveler 0.21 0.05 10,623 2,520 24 5,684 15,562 46
Dabbler Subtotal 3.47 0.32 173,311 16,008 9 141,935 204,687 18
Redhead** -
Ring-necked duck** -
Canvasback -
Scaup** 1.78 0.27 88,547 13,494 15 62,098 114,995 30
Goldeneye 0.40 0.36 20,104 17,728 88 142 54,850 173
Bufflehead 0.003 0.003 137 139 101 2 410 199
Diver Subtotal 2.18 0.46 108,788 22,948 21 63,809 153,767 41
Oldsquaw 0.1 0.02 5,379 1,152 21 3,121 7,638 42
Spectacled eider -
Common eider 0.01 0.01 264 266 101 2 786 198
Steller's eider -—-
King eider -
White-winged scoter 0.01 0.01 518 367 71 12 1,238 139
Black scoter 0.94 0.13 46,818 6,396 14 34,281 59,354 27
Surf scoter 0.03 0.01 1,640 599 37 465 2,814 72
Common merganser 0.03 0.01 1,686 631 37 449 2,923 73
Red-breasted merganser 0.17 0.03 8,384 1,532 18 5,381 11,387 36
Sea Duck Subtotal 1.30 0.14 64,689 6,824 11 51,313 78,064 21
TOTAL DUCKS 7.00 0.67 346,787 32,719 9 282,658 410,917 18
Canada goose** 0.05 0.03 2,545 1,642 65 69 5,763 126
Brant** -—-
Emperor goose** 0.001 0.001 37 37 101 1 110 198
White-fronted goose** 0.06 0.03 3,024 1,628 54 82 6,215 106
TOTAL GEESE 0.1 0.06 5,606 2,797 50 124 11,088 98
Tundra swan** 0.32 0.10 15,748 5,150 33 5,654 25,842 64
Sandhill crane** 0.07 0.03 3,504 1,282 37 992 6,015 72
Red-necked grebe** 0.01 0.004 701 195 28 318 1,084 55
Common loon** 0.01 0.004 701 215 31 280 1,121 60
Yellow-billed loon** -—-
Pacific loon** 0.03 0.01 1,623 418 26 804 2,441 50
Red-throated loon** 0.02 0.01 811 243 30 335 1,288 59
TOTAL LOONS 0.06 0.01 3,135 529 17 2,097 4,172 33

* Population index=A*T/S*V
A = Square kilometers in survey area = 49,890 T = indicated total birds: 2 * (singles + pairs) + flocks
S = Square kilometers in sample = 1353 V = visibility ratio

-- None observed during survey

** Single birds not doubled to calculate indicated total birds
1 Percent coefficient of variation

2 Lower 95% confidence limit

3 Upper 95% confidence limit
4 Percent confidence interval



Table 4. Waterbird densities, population estimates and variability from aerial survey in May 1993

and 1994 of the Bristol Bay region, Alaska.

Density Population Estimatex*
Species mean se total se scv? 1095CI12 up95CI?® sCI*
Mallard 0.85 0.09 42,623 4,621 11 33,566 51,681 21
Gadwall 0.12 0.04 6,098 1,745 29 2,677 9,519 56
Northern pintail 1.07 0.13 53,117 6,489 12 40,398 65,836 24
Green-winged teal 0.96 0.13 48,113 6,220 13 35,922 60,304 25
Blue-winged teal —_—
American wigeon 0.39 0.06 19,292 2,740 14 13,921 24,663 28
Northern shoveler 0.25 0.04 12,363 1,863 15 8,710 16,015 30
Dabbler Subtotal 3.64 0.31 181,606 15,218 8 151,779 211,434 16
Redhead* * —_——
Ring-necked duck** ——
Canvasback 0.004 0.003 182 127 70 10 431 137
Scaup** 1.93 0.19 96,241 9,568 10 77,487 114,994 19
Goldeneye 0.25 0.18 12,384 8,997 73 177 30,019 142
Bufflehead 0.004 0.002 209 122 58 6 448 114
Diver Subtotal 2.19 0.27 109,016 13,427 12 82,699 135,334 24
Oldsquaw 0.11 0.02 5,258 847 16 3,599 6,918 32
Spectacled eider ——
Common eider 0.03 0.02 1,544 933 60 77 3,372 118
Steller's eider ——
King eider ——
White-winged scoter 0.03 0.01 1,689 572 34 568 2,810 66
Black scoter 0.92 0.10 46,104 4,851 11 36,595 55,612 21
Surf scoter 0.03 0.01 1,360 365 27 645 2,075 53
Common merganser 0.03 0.01 1,714 392 23 946 2,483 45
Red-breasted merganser0.14 0.02 6,881 1,015 15 4,890 8,871 29
Sea Duck Subtotal 1.30 0.11 64,549 5,287 8 54,187 74,912 16
TOTAL DUCKS 7.12 0.49 355,172 24,544 7 307,066 403,278 14
Canada goose** 0.04 0.02 1,912 872 46 203 3,621 89
Brant** -——
Emperor goose** <0.001 <0.001 19 19 100 1 56 197
White-fronted goose** 0.05 0.02 2,325 876 38 607 4,042 74
TOTAL GEESE 0.09 0.03 4,255 1,495 35 1,325 7,186 69
Tundra swan** 0.32 0.10 15,748 5,150 33 5,654 25,842 64
Sandhill crane** 0.09 0.03 4,278 1,490 35 1,357 7,199 68
Red-necked grebe** 0.02 0.01 1,070 283 26 515 1,624 52
Common loon** 0.02 0.003 825 166 20 499 1,151 40
Yellow-billed loon** ——--—
Pacific loon** 0.04 0.01 2,006 351 17 1,318 2,694 34
Red-throated loon** 0.02 0.004 862 208 24 455 1,270 47
TOTAL LOONS 0.07 0.01 3,693 467 13 2,779 4,607 25
* Population index = A * T/S * V
A = Square kilometers in survey area = 49,890 T = indicated total birds: 2 * (singles +
pairs) + flocks
S = Square kilometers in sample = 2661 V = visibility ratio

—-- None observed during survey
** Single birds not doubled to calculate indicated total birds

Percent coefficient of variation
Lower 95% confidence limit
Upper 95% confidence limit
Percent confidence interval

=S wWwN -



Table 5. Comparison of densities'(per km2) for selected species and total ducks from spring aerial surveys on 4 survey areas in
Alaska.

Survey Area

Species or group Yukon Delta NWR? Yukon Flats NWR? Arctic Coastal Plain® Bristol Bay region’
Northern pintail 4.7 3.0 34 1.1
Mallard 1.0 3.4 0.5 0.9
Green-winged teal 1.9 1.8 0.1 1.0
American wigeon 1.1 3.1 0.1 0.4
Northern shoveler 1.3 2.5 0.01 0.3
Canvasback 0.1 1.5 -- --
Scaup 2.8 6.1 0.4 1.9
Oldsquaw 0.5 0.1 1.5 0.1
Scoter 1.2 1.9 0.2 1.0
Total ducks 16.0 24.0 6.0 7.0

! Densities are based on indicated total birds corrected for visibility bias

and calculated as average of mean annual densities
Surveys from 1989-1992
Surveys from 1989-1991
Surveys from 1986-1990
Surveys from 1993-1994
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